Introduction:
Laparoscopic cholecystectomy (LC) has replaced open surgery in the treatment of cholelithiasis. It is now considered the first option and has become the "gold standard" in treating benign gallbladder disease 1, 2 . The risk of intraoperative injury during laparoscopic cholecystectomy is higher than in open cholecystectomy 3, 4 . It has been anticipated that this will diminish with increasing surgeon's experience in the use of LC 3 . In USA, approximately one million patients are newly diagnosed annually with gall stone disease and approximately 600,000 operations are performed a year of which more than 75% by laparoscopy 5 
.
Laparoscopic cholecystectomy offers the patients the advantages of minimal invasive surgery. However with the widespread acceptance of LC the spectrum of complications in gallstone surgery has changed. The intraoperative serious complications of LC like bowel and vascular injury and bile duct injuries decrease with the passage of time, because of increased experience of the surgeons, popularity of the procedure and introduction of new instruments 5 . This study represents our experience of laparoscopic cholecystectomy with the aim to evaluate the complications of laparoscopic cholecystectomy in cholelithiasis and other benign gallbladder diseases, both in symptomatic and asymptomatic patients.
Material and Methods:
This prospective study was carried out on 172 patients in Surgery were inclusion criteria here whereas, patients who never attended in follow up, refusal of the patient at any stage,patients with carcinoma of gall bladder or concomitant intra-abdominalmalignancy like carcinoma of pancreas, liver etc, patients with severe sepsis or comorbid state requiring intensive care facilitypreoperatively were excluded from the study.In case of 09 patients with cholelithiasis with choledocholithiasis, ERCP was done first to extract the stone or stones from the common bile duct (CBD). Then laparoscopic cholecystectomy was done on next available OR scheduleand were included as study population. Preoperative prophylactic injection Ceftriaxone 1 gm intravenously was given to all patients. Pneumoperitoneum was created by trocar technique 7 . Standard 4-ports entry procedure 7 was adopted with the exception of few cases who required additional port. Duration of procedure was between 25 to 90 minutes with an average time of 40 minutes.The majority of surgery weredone by the principle authoras the head of the surgical team and the rest were done by his associates under his supervision. Postoperatively single dose of injection Ceftriaxone 1 gm intravenously was given in the next morning. Most of the patients (88.6%), were discharged from the hospital within 48 hours of surgery. All study subjects were monitored closely to detect any complications until discharge, then on the 7 th day following discharge and finally on 30 th postoperative day. All data were processed, compiled and presented in tabulated form using MS excel software. Differences in proportions were compared by Chi-square or t-test as appropriate. P value <0.05 indicates statistically significant result.
Results:
A total of 232 laparoscopic cholecystectomy were done during the 2 years study period out of which 172 were included in this study. Majority of the patients were female (64.5%) whereas male patients were 35.5%. Mean ± SD of age was 46 ± 1.7 and 42 ± 1.3 in case of male and female patients respectively (Table I) . Most common indications of laparoscopic cholecystectomy were chronic cholecystitis (69.2%) followed by acute cholecystitis (18.6%) (Table II & III) . In approximately 12.2% patients, it was performed for other pathology like gall bladder polyp, porcelain gall bladder, cholesterosis and adenomatosis of gall bladder. Some conversions are due to iatrogenic injuries or complications and some are due to difficult anatomy of Calot's triangle on exploration which reflects the judicious judgment of the operating surgeons, rather than a complication (Table VI) .
The results of this study suggest that (Table VI) 
Discussion:
Laparoscopic cholecystectomy (LC) has virtually replaced conventional open cholecystectomy as the gold standard for symptomatic cholelithiasis and chronic cholecystitis 7, 8 . The application of laparoscopic technique for cholecystectomy is expanding very rapidly and now performed in almost all major cities and tertiary level hospitals in our country. The laparoscopic approach brings numerous advantages at the expense of higher rate of procedure specific complications especially in training facilities 7 .
In this study majority of the patients were female (64.5%) patients. In male group, 18.0% patients were in 41-50 years of age group followed by 9.9% were in 51-60 years age group, whereas among the female patients it was 33.1% and 15.7% respectively (table 1).In a study majority (59.4%) of the patients were in the age group 21-40 years and 89.4% were females 9 . In our study, the age of study population in males and females were 46±1.7 and 42±1.3 years respectively. However in another study of laparoscopic cholecystectomy, the mean age was 43.7 years with a female to male ratio of 4.5:1.7. In another clinical study of 281 cases of laparoscopic cholecystectomy, there were 140 men and 141 women with a mean age of 56.9 years (range 23-89 years) 9, 10 . In this study, among the total 172 patients of laparoscopic cholecystectomy, in case of 69.2% patients, laparoscopic cholecystectomy was done for chronic cholecystitis and in 18.6% cases, it was performed for acute cholecystitis. There found no significant variations of results among the male and female patients and almost the same results were observed according to the age distribution. P values are quite insignificant here. There found no significant difference in incidence rate relating to the age and sex (Table 2 & 3) . P values (using the Chi square test) are more than >0.05 here, hence suggest insignificant results statistically. In a research study, the incidence rates of chronic and acute cholecystitis for which majority (89.7%) of laparoscopic cholecystectomy was done were 77.5% and 12.2% respectively 10 .
In our study, it was found that most frequently observed peroperative complication was bile leak and the incidence rates of intra-operativebile leak, perforation of gall bladder,trocar site, vascular, hepatic bed hemorrhage were 11.0%, 9.3%, 7.0%, 4.7% and 4.0% respectively. Conversion to open procedure was done in approximately 9.9% cases. Post cholecystectomy syndrome was eventually developed in 4.7% of all cases. The postoperative mortality was approximately 1.1%. Among the two cases of postoperative mortality, one patient died in postoperative respiratory failure (who was a known case of smoker and COPD in preoperative assessment) and another patient died in acute MI during postoperative period.Peroperative mortality was found nil in this clinical study. The incidence of spilled stone, bowel injury, port site infection, surgical emphysema were 5.2%, 0.6%, 5.2% and 2.3% respectively (table IV and V). P values were >0.05 and there found no significant differences in findings here in relation to the age and sex. The reported most frequent complications were port site bleeding and intra-operative bile leakage in another clinical study and the recorded incidence rate were 8.9% and 7.5% respectively 11 . In contrast, in a RCT, these were perforation of peroperative gall bladder (6.7%) and hepatic bed hemorrhage (5.1%) 12 .
Bile duct injury is a severe and potentially life threatening complication of laparoscopic cholecystectomy and several studies report 0.5% to 1.4% incidence bile duct injuries. 11, 13, 14 . In another large case series, bile duct injury was minimum and occurred in only 14 (3.98%) cases 9 . Vascular injury was encountered in another series. There were 35 (9.97%) cases of trocar site bleeding. Vascular injury in the Calot's triangle during dissection occurred in 57(16.23%) cases 9 . Only few data are available on the real incidence of bleeding complication from the liver bed. In a meta-analysis by Shea, 163 patients out of 15,596 suffered vascular injury required conversion with a rate of 8%. 5 Concomitant vascular injuries during laparoscopic cholecystectomy increase the overall morbidity 15 .
Spillage of gallstones into the peritoneal cavity during laparoscopic cholecystectomy occurs frequently due to gallbladder perforation and may be associated with complications, but conversion is not required in most of the cases, efforts should be made to remove spilled gallstones, reflected in different research study [16] [17] [18] . Prevalence is estimated between 10% and 30%. 5 In a retrospective study from Switzerland, only 1.4% of patients were with spillage of gallstones during laparoscopic cholecystectomy 7 .
In our study, surgical site infection such as port site infection was recorded in 5.2% cases. Significant reduction in the postoperative infection is one of the main benefits of minimally invasive surgery 7 as the rate of surgical site infection is 2% versus 8% in open surgery 19 . In another study it is reported as 1.4% in laparoscopic surgeries versus 14 .8% in open cases 20 . In our study, the incidence rate of visceral injury such as bowel injury was found 0.6%. The incidence of bowel injuries in laparoscopic cholecystectomy is 0.07-0.7%, a seldom complication during operations 21, 22 .
The overall conversion rate was 9.9% in our study. Difficult to define anatomy of the intended site prior to dissection is found to be the most important contributed factor (58.8%) for the conversion to open cholecystectomy (table 6) followed by haemorrhage from cystic artery (23.5%), bile duct injury (11.8%) and bowel injury (5.9%). Similar finding was reported in a RCT. In that particular research study, dense adhesion and obscure anatomy of Calot's triangle was found as the most important and leading cause of open conversion of laparoscopic cholecystectomy 12 .
In this study, gender, age, co-morbidities, previous abdominal surgery, acute cholecystitis, obesity, gall bladder wall thickness on ultrasound, history of preoperative ERCP are also found to be important and relevant clinical factors for open conversion of laparoscopic cholecystectomy (table 7) . The conversion rates are relatively higher in male sex, age ≥ 50 years, in presence of co-morbidities, H/O upper abdominal surgery, acute cholecystitis, obesity, thickened gall bladder wall on ultrasound and preoperative ERCP which are approximately 13.1%, 12.9%, 10.3%, 22.2%, 15.6%, 14.7%, 15.2%, 11.1% of the respective subgroup of population (table  7) .P values reflects significant results here (<0.05).
Prieto DE et al found in a study that patients who underwent previous abdominal surgery were found to have increased difficulty during laparoscopy in terms of adhesions in the upper abdomen. There was more conversion rate in upper abdominal surgery (20%) comparing to lower abdominal surgery (4.7%) 12 . This is probably because of many adhesions attached to area of gall bladder and to the anterior abdominal wall. But according to them, with increased experience, surgeons would overcome this difficulty. 11, 12 In another study, male gender was found to be associated with increased risk of conversion and the rate was 2.07% in women and 8.9% in men, and the reason why men have a higher conversion rate is not clear 13 .
Our study was done in a comparatively limited number of study population and within a narrow time scale. More studies in this regard involving multiple centers should be performed with larger number of study population with longer follow up toassess actual outcome of our population.
Conclusions:
Laparoscopic cholecystectomy is one of the most frequently performed laparoscopic operations in our hospital and other tertiary level hospitals in Bangladesh. Across the globe, it is considered as the gold standard procedure in patients presenting with cholelithiasis and other benign gall bladder diseases. Most of the complications are due to lack of experience or knowledge regarding procedure related complications. Proper evaluation of the patients in terms of history taking, physical examination and investigations like ultrasonography and relevant biochemical test and preoperative work up in combination with adequate background training is required for a better outcome. Laparoscopic cholecystectomy is a safe and effective technique for the treatment of cholelithiasis with favourable results provided the surgeon makes careful and timely decision to convert the procedure to open cholecystectomy in cases where he encounters peroperative complications or obscure anatomy of Calot's triangle.
